BEST AVAILABLE COPY 




C0K)3 COBETCHMX 
COUMA/IMCTVIMECHViX 

PEcnyB/iMH 



rOCy^APCTBEHHblVI HOMMTET CCCP 
no AEJ1AM H306PETEHUVI M OTHPbfTHM 



,»SU„„ 1 1 58400 



4(51) B 60 M 3/00 



OnMCAHME M30BPETEHMfl 

H ABTOPCKOMY CBMAETEJlbCTBy 



(21) 3291910/24 1 1 

(22) 15.05.81 

(46) 30.05.85. Bio*. K? 20 
(72) O. R Hobhkob 



(71) YpajibCKoe OTAeAeHHe Bcecoio3Horo op- 
AeHa TpyAoaoro Kpaciioro 3h3mchh Hayw ho* 
HccjieAosaTejibCKoro HHCTirryTa >Ke.ne3iioAopo>K- 
Horo TpaHcnopTa 

(53) 621.331:621.311(088.8) 

(56) ABTOpCKOe CB H AC TG A bCT bo CCCP 

to 7IA842, ka. B 60 M 3/00, 1978. 

(54) (57) CMCTEMA 3JlEKTPOCHAB)KE- 
HMH 3J1EKTPM4ECKMX >KEJlE3HblX 
AOPOr nOCTOflHHOrO TOKA, coAeptta- 
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npeo6pa30BaTejiH, oamh noAioc KOTopux co- 
eAHneH c pejibcaMH, a Apyrofi Mepe3 BUKAioqa- 

TeriH _ c KOHTaKTHOH CeTblO, AOIlOAHKTeAbHblfi 

npoBOA, noABeuieHHbiM Mepe3 H30jiHTopbi Ha 
onopax KOHTaKTHOH cerH. OTcacbiaaioiuHe TpaHC- 
(fopMaTopbi/ oahh Koneu nepBHMHOH o6motkh 
Ka >KAoro M3 KOTopux Mepe3 KOHAeHCaTOp noA- 

KJ1KDMCH K KOHTaKTHOMy nDOBOAy. 3 BTOpHMHOH- 

k Aono/i HHTCJibHOMy npoaoAy. npHMCM Apyrne 

KOHUbl TOH H Apyrofi 06MOTOK nOAKAIOMeHbl 

k peAbcy, h nepeMWMKH, cocAHHRwuiHe aohoa- 

HHTeAbHblH JipOBOAC peAbcaMH. OTAimatOU\QRCn 
TCM, HTO, C UeAblO nOBbilueHHH HaAOKHOCTH, 

0Ha cHa6)KeHa Gaokom KOMMyTauHH, hmcioiuhm 
KoiiTaKT cnrHaAbHoro pe-ie KpacHoro ophh cae- 

T04>Opa, BKAK>M6HHblft Mepe3 AByXflOAIOCHHK B 

pa3puB nepeMbiHKH. 
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llaoGpcTCHiie otiiooiiuh k s.icKrporiiaf) 
>KeHHK> 3.iCKTporioann>KHoro eocTana 

Ue.ib M3o6peTciniH - modwuichhc ikucjk- 

HOCTH CflCTCMhl. 

Ha MCpT6)KC nptiBcicHa itpiiiiminit'a.ibiiaH 
cxeMa cHCTeMbt. 

ClICTeMa WCKTpOCHa6>Ke!iHH 3ACKTpM»IC- 
CKHX MCAC3HUX AOpor llOCTOflHIIOrO TOKa 

coAepwirr ycTaHOB.iemiue iia TwroBux hoa- 
CTaHUHRx npeo6pa30BaTejiM 1. "oahh iiojiioc 
kotopux coeAHHen c pe;tbcaMH 2, a Apyrofi 

Mepe3 BUKAJOMaTeJlH 3 — C K0HT3KTH0H CCTbK) 4. 

AonojiHHTCJibHbift npoaoA 5, noABeiueHHbifi »*e- 
pc3 M30JiHTopbi 6 na onopax 7 koht3kthoh 
ceTH 4, oTcacbiBaiouiHe Tpancc^opMaTopu 8. 

-OAHH JKO.HCU .JgRBHMHOft O6MOTKH KaMAOrO H3 

KOTopux Mepes KOHAeHcaTop ^TTibaK^ioMCM 
k KOHTa KTHOMy npoaoAy, a btophmhoh — k ao- 
no/i HHTCJibHOM y npoBOAy 5, npimeM Apyrnc 

KOHUbi TOH ft Ap>TOft OCMOTCK nOAK^IOMCllbl 

k pejibcy 2, ii nepcMUMKH 10, coeAHiinioiuHe 
Aono^HHTejibHbifi npoaoA 5 c pejibcaMH 2. Chc- 
TeMa cuaOMCiia 6aokom II kom MyTaunn c koh- 

T3KT0M I I.I, HMCtOlUHM KOMT3KT CliniaA bHOrO 

peAe KpacHoro orn« cBeTO({>opa 12, BKJiioqeH- 
HbiH Mepe3 AByxno*iK)ciiHK 13 b pa3pbiB nepe- 

MhlMKH 10. 

CMcreivia paOoTacT c/iCAyiomMM o6pa30M. 

ripH OTCyTCTBHIl 3A e KTponO ABH >K H OrO CO- 

CTaBa 14 (3. n. c.) Ha MOKnoAcraHUHo hhoh 
30He b peAefiiibix uiKa^ax 15 ee cBCTOcjmpoB 12 
b cHrHajib hom 6jiOKe 16 peAC wejrroro onra 
h pcjie 3e.ie»ioro onia B036y >kachw h pa3MUKa*> 
iuhmh KomaKTa mm 17 h 18 peAe weAToro orHH 
pa30MKnyTbi uciim nHT3HM5i jiaMiibi 19 Kpacnoro 
orH« h uciih niiTanHH KaTyuicK 6AOKa II kom- 

MyTaUHH.C KOMT3KTOM I 1.1. FlpM 3TOM Iia BCCX 

CBeTO(J>opax I2 3toh m e>K noAcra huhoh hoh 30hw 
ropHT pa3peiuaiouiMH oronb (jkcitu h, 3eJieHUH) 
m uenH bccx ce nepeMbiMeK 10 pa30MKiivTu 3a- 

MUKaiOlUltMIl KO!!T3KTaMM 0.10 K a I I KOMMV- 
TaUHH. 

Flo KOHTa KTHOH CCTH 4 30llbl npoTCKaeT TOK 
rapMOHHK, 06yC.10B.1CH HUH p33HOCTbtO MX na- 

npnikeHHH iia cMe/KHbix iioACTaummx 3011 u. 
Pa3H0CT« nanpn^CHiifi co3AaeTC« ?a t**icT 
pa3HoA Harpy jKH na 30nax, CMewnux c pac- 

C M a T p H B3C MO H 3OH0H. rio AOIIO.IHHTO.lbllOMy 

nponoAy 5 npoTeKacT tok noA acmctbhcm pa.-i- 

HOCTH Iia HpH>KtMIH H BTOpHMHUX OGMOTOK 0T- 

cacflaaioiuHx Tpano[>opMaTopoB 8 cmokiiux 
noACTaiuiHH. 3th oOa tok3 hmciot painty 10 ihvih- 

MMIiy H HaXOAHTCH It lipOTHBO<}>a:U\ TaKUM 

o6pa30M or)ccne««inacTCH KOMnciicamiH MCiuaio- 
uicro aiiiHiutn mrouoii ccth. 

FlpM HOB BACH Hit Iia MC/KI10ACTJHUHOHHOH 
30HC 3. II. C. 14 II IIOC.ICAyiOIUCM CrO IIOpOMCIUC- 
HHH TOK rapMOHHK. RpOTCKcHOUlMH HO KOHTa KT* 
HOH CCTH 4. MCHHCT BC.IHMHHV H Hail pa 11.1011 HC. 
TaK KaK 3a\IMKaCTCM MCpC3 3. II. C. 14. IV.1II 
llOnBHIIIIIHHCH Iia MC:«lin.lCTailUHOHHOH :«>nc 

3. ii. c. M lamiMaoT oahh ce O.iok yiaoTOK 
nyni. to u iiiKa^y 15 cHCKKf.jpa 1 2,orpa>K.iaK)- 

HUM<; 3TOT fu<»K V'laCTOK, ptMO M(«MTOI •» OI HM 

ii pen* :tc.iciinro onin o^citomchu. Mpn »r«m 

pa UIIJKMhilUM*- HOHlaKTN 17 II IS pi'.lc rKr.l 



Turn nniH jaMKiiyru h nmaioT Haiipn>KCHHC 
iia .laMiiy 19 Kpaoioro onin cncTO(|)opa 12 h iia 
KaryuiKV G.ioKa I I kom m yTauii h. Ha 3tom cbc- 

TOlf)0pC 12 ropilT KpaCHUH OrOHb II KOHTaKT 

III 6-ioKa M kom My Ta mm 3aMbiKacr uenb 

5 IICpCMblMKH 10. HaXOAfllUCHCH OKOAO 3Toro coe- 

TO(()opa 12. 

ECAH 3. II. C. C IIOC3AOM 33 HHM3CT ABa 

C^iOKa — yMacTKa, to b uiKacJ»ax 15 cbcto(Jk)pob 
12. orpamAaioutHx 3rn ynacTKH nyrii, peAe 
10 >KCAToro orHH h pcAe 3eAeHoro orHfl o6ecTO- 
MCiibi ii qepe3 pa3MUKatouiHe 17 m 18 KOHTaKTbi 
pc^e MCAToro oniR noAaercR HanpnweHHe 
iia AaMnu 19 KpacHoro onin ofioHx cbctoi^o- 

pOB 12 H Ha KaTyUIKH KOMMyTailHOHHblX AByx- 

iiOvIiochiikob 13 ncpeMtj'ieK 10 y 3thx cbcto- 
15 (J)opoB; B pc3yAbTaTe 3Toro Ha AByx cbcto<Jk>*- 
pax ropHT KpaoibiH oroiib h ucnH pacnojio>KeH- 
Hbix B03AC 3thx CBCTO^opoB 12 nepeMbmex 10 
saMKiiyTU. 

Bcacactbhc 3aMMKaiiHn uenefi nepeMbi- 

MCK 10 TOK B AOnOJIHHTeJlbHOM npOBOAC 5 MCHH - 

20 eT BCAiiHHiiy. ii iianpaBTicHHe h CHOBa paBCH 
no BCAHMiiiie ii npoTHBonaio>KCJi no 4>a3e TOKy 
rapMOHHK KoiiTa kthoh ccth, mcm o6ecneMHBa- 
eTCH KOMiieHcauiiH npw HaAHMHii 3. n. c. 14 Ha 

MC/KI1 OACTa HUHOH HOfi 30HC 
25 B TaKOM COCTOHHHH CHCTCMB 3ACKTpOClia6- 

)KCHHJI liaXOAHTCH B TeMCHHe BpCMCHH, H0K3 

3. n. c. 14 ncpcMciuacTcsi, a npcAenax oahmx 
ii Tex >Ke 6aokob— yMacTKOB nyTH. 

Hpn hepexoAc 3. n. c. 14 c OAHoro 6jioKa~ 
30 ysacTKa Ha Apyron npoMcxoART CAeAyiomiie 
H3MCHCHHR. B inKa(J)y l6cBeTO<})opa 12,orpa>K- 
Aaioiucro iiepBufi 6AOK~-y»iacTOK, cHaMaAa 
cpaOaTbiBaeT pc«ic mejiToro othh, 3areM no 
Mcpe yAajiemm 3. n. c. 14 cpa6aTbiBaeT pe.ne 
3c.ieHoro orHH. ripn cpa6aTbiBaHHH peAe >kca- 
35 Toro onin CHHMacTcn nanpH>KCHH h c AaMnu 19 
KpacHoro oniJi h OHa noTyxaeT h noAacTCH Ha- 
npHJKcmie Ha jiaMiiy 20 >KeAToro ofhh h ona 
3aropaeTCH. ripn cpa6aTUBaKHH p^.ie 3eAenoro 
onin c .laMriu 20 me.iToro omn Hanpn>KCHHe 
ciiHMacTCH h nocTVnaeT na AaMny 21 3e.ieHoro 
40 onin, Aa.vna 20 noTyxaer, jiaMna 21 3aropaeTCn. 
Uuc.ie cpa6aTUBaHH« pc.ie >KCATOro orHfl chh- 

MaCTCH HailpH>KCHHC C KaTVUIKH 6wlOKa II KOM- 

MVTauiui ii ero kohtbkt I I.I pa3puaaeT uenb 
nepcMUMKH 10, KOTopan ycTaHOB-icna B03»ie 
iicpHorocBeTo<|>opa 12. na kotopom 3aropaeTCH 

5 MvC.ITUH OrOHb. 

B niKa(J)y cBCTOi|>opa. orpa^aaiomcro bto- 

poll 6.10K — VMaCTOK !1>TH. na KOTOpUH Bues>Ka- 

ct 3. ii. c. 14. OTiiaAaeT pe.ie >KCAToro othh. 
hah OTiiaanm pc.ie >kcatopo orHfl u peAe 3e.ie- 
5Q noro oriiH. B ncpBO.M c.iy^ae chhm3ctcji Hanpa- 
>Keniie c AaMnu 20 >KCAToro othr, BO BTOpOM— 
c jiaMiiu 21 3e.ieiioro onin; Ha AaMny 19 Kpac* 
hoio onin iioAneTCM nanpH>KCHHC, OHa .laropa- 
ricn h oAHonpoMoiiHO cpaCaTUBaeT 6.10K 11 

KOMMVTaiUIH H 3»MUKaOT KOHTaKTOM I 1.1 UCIlb 
55 IICpCMUMKH 10, paCliaiO>KeilHOH OKOAO CBCTO* 

i)iop;i. iui kotopom ^aropacTcn KpacHUH oronb. 
H pc.ty.ibraro *thx ncpcK.i iomchmh u uchhx 

Hi'|H'MMMrK i;r»i\*IU"|HH.IOn*H H3MCHCHHC IIO.IHMH- 
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Hbl M TOKa flOliaiHHTC.IbllOrO lipilBOaa 5. CTailllllOlllloft 30IIM TDK rapMOIIIlK KOHTaKTIIOH 

KOTODble COOTBCTCTBVIOT 113 Ml* HC It HUM BUIHUIHU CCTM 4 M TOK AOnaiHHTC.1l.HOrO ItpolKMa 5 pjlBHbl 

h Aa3bi TOKa rapMOHHK b KOiiTaKTHOM ceTH 4, no bcihhhhc it iiponiBoiiojioaaiw no *33e, 

npoMCxoARtUHM bcjicactbho nepeMeweHH* b pc^TaTe *roro ManiiiTiiuc nam o<5ohx 

3 n c 14 no MOKnoAcraimnoHHOH 30He. m tokob KOMncHciipyiOT apyr Apyra h b uennx 

TaKHM o6paaoM. np« abhnchhh 3. n. c. 14 h 5 cbwh noMexa ot KoiixaKTHOH r CT ,t ,ie bo3hh-. 

pacnojiojKeHMH ero b ^k>6oh tomkc MercnoA- »< a ^. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 11.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 11, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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